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(57)Abstract: 

PURPOSE: To provide optimum reception data even when they are 
used in a digital mobile communications system by comparing the 
equalization errors of the automatic equalizers of reception 
branches and using the reception data demodulated in the 
reception branch whose equalization error is the minimum. 
CONSTITUTION: The output signals of the respective detection 
circuits 7a and 7b of the reception branches 1a and 1b are 
respectively supplied to the synchronizing data detection circuits 
of the automatic equalizers 11a and 11b and the synchronizing 
data detection circuits perform comparison with synchronizing 
signal patterns from a synchronizing pattern table 25. Then in a 
filter coefficient setting circuit, the filter coefficients of the 
automatic equalizers 11a and 11b are set by using synchronizing 
signal data detected by the synchronizing data detection circuits. 
The equalization errors of the automatic equalizers 11a and 11b 
are obtained by the filter coefficients. The equalization errors are 
supplied to an equalization error judgement circuit 12 and the 
demodulation signals of the reception branch whose equalization 
error is judged in the circuit 12 are outputted to an output terminal 
10 as the reception data in a selector circuit 8. 
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sat ^^{Busttfcgfli^-^ srttJB-rs ± 5 ^ 

B«oB»4RB) 
[0 0 0 1] 

[0002] 

fc i ©BJfcttiSJB tr/v*39S^fti"S r k 
10 0 0 3] ^o^J:?^gjiifHV^^A{-*5V^r. ^ 

[0 0 0 4] HI 5Klfle«©*t>3)(t«ttft»W**fti: 

OSB^^fl a&tfl bttg«fflT^7 l ^2 a, 2 
b N ^J§ft[e]S§3 a, 3b, S^[Bjg&4a, 4b, ^ 
Ji&lelSSea, 6 b, &&Ih]|&7 a, 7bJ:^^ * 



[000 5] r: Ogff ^7 >^ I a RZ? 1 b <D*c* <z>tfc 

mm® 7 aj^7 bom*«-s-«r-tv^i?iHii»8tcet« 

[0 0 0 6] 

20 [000 7] #«Wf*»f3jSWE^ Iltte 
[0 0 0 8] 

ft-T5 : ffim^J^^2®cr>^f ^^V^-l a, 1 bSr^Tf 
^ 1 a , lb <7>3fc* {C^ff^- * »J« * ^ b ^«5f§ 

30 ^ftsrsai-rsraM^—^ftffl^s 2 3 

^»S:»V^TS»«KkSl la, llb©7 
it. I©M^(l^7^f-l a, 1 bOSif«l 

la, lib cDWkK3i<o u^wftttK-r a*fb»a« 
i" 2 Visits fc*^w0^kss36W3e*8ki 2^ 

40 [0.0 0 9] ^"-^g*«f4ffll*.»H 

s§^7>f 1 a, 1 b**"r5y-f^— 
bic^i^es^^stat, wif7;^yxA 
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fty^^ia, 1 bK:fctt64=#a9^*& ; SL<*-C^ 

ftfcgfiy^J'T-l a, lb^^hy^^^^ 
[00 10] 

MUM «5*«MlcJ:ntf«*«>S«^7^i a, 
1 b CD £ »i*fb» 11a, lib <oS«fc;S5e«: Jfc« U 

[0 0 11] *fc**WlcJ:*tS!tt«[«>fi«^9>^-l 
a, 1 b(c*5ftS*#»i)^4:*rUrv^^^ h 9 

r t £ So 

[0 0 12] 

[Uttftl] ^Ti 1 5 Srtffi LT*^i ^ ^- ^ 

[00 13] Hllc^-C, 1 aRVl bf*g«:/9> 
^■Sr^U r<&S«:/7V^i aXXTi btt, Sl5#0 
fcl^«Jc*^5:fi«T>'r-^2 a, 2b. it5^^[B]S&3 

a, 3 b, »-frlHlB4a f 4 b. "fWffliftlsIK 6 a, 6 

b, t£8tfE]&7a, 7b^tU *iifc««M§«[§I»5 

[0 0 1 4] *W(C*5V^tt. r<&««lHl&7 aRtf7 
[0 0 15] ^0*WI-feV^THt»W^*5»t-57*e?^^ 

a»*«is*5t-efcsTDMA mftm&mk&m) * 

[0 0 16] COG SM*^-CfiS^^b»i (B 

h?5^4S8ocO^>f A^p^ hWoT 1 2 5 0 try 
h^ffi^l^— AiS#j*Stt. r.tttt4. 6 15msec 

[0 0 17] ^fc 1 94 -/ h<OF^f£^5 Bt£m 

T£ 5 K^l^-^tf bftfc 2 6 s> hO^ff^— 

[00 18] I^G SM^ztlCjfc^Tfii. wOPJJHff* 

Cj (n+1) =C 4 (i 



[0 0 19] r«)gl«tgl 1 a2SU*l 1 b k Lttt 

b 2 i^-r&i < mm-tZo 

[0 0 2 0] If]t>fg2tC:fc^T, 2 0 ttEtBtiaR 7 a , 
7 b J: t) e^BI .5 A . B, C ic^-T*D £ W#W#3tf fc#ya 

■SAAflBT-S:** U wCOgftft-g-A**^ 2 0 
ji«$«fif l*G SM*«©»frl:liGMS K tff*^ 

So 

[0021] c<Dfimflr*A**sHF-2o«c«jes*t«ft 

»«**■ h 9 iM^ -f ^ J: 9 Mf$ Lfc^Wb* 

2 l«r^U-Ctil*«^2 2lctt*M-S*D<i"S. 

IM^.f/l^ 2 lfinfl^aSjeiHlttD! , D 
2 •"■D n £ n + lft<Z>^y^«ftC 0 , C x , C 2 ' 
20 -C v Sr»»-T5*ilLSi:aD»»2 1 a £ J:9iASil 

fc t> <o t? - m & to t> <o k mm t -r s . 
[0022] t=fc, c©a**^2 ou:#&*l3£«« 

©e 2 4 ^«t6 0 

[0 0 2 3] CiO^fflf*— ^*H5iaK2 3fi^«)«3fe* 

30 -^2 5t4$»/7^1 a&tKl bG>**<D§IM£ 
fli*l 1 a^U^l 1 bfc*flH-**D<-rS. 

[0 0 2 4] r<o^r r -^^ailHiK2 3<Z>ffl*«li:# 
[0 0 2 5] CO»|6jfiSla!»2 6»ctt. 

*«i^sfc#«c«Ki«2 ioa*«#*«»u LM 

S (least mean square 
(recursive least squares ) T/\s=f})XJ\ (^yW^V 
40 :7-fyU*«*K5ElHlB2 7 

h7^^t/^^;^ 2 l 
O^y^#^C 0 , C x , C 2 ""C n SraeRKSBf-*" 

[0 0 2 6] 

Wti] 
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y:/«:SW\ ntt3E«f*tL5B8«>ii|ElB<oH»r«:»-r, 
att^ryW^ <0<«£1) , KfittftJfeaSSISrsp 

U 

e==e out ~ a 

r (kT) x (i 

{0 0 2 9] ;:tx (it) V. h 

(iT) ft-f V^^JES«, Tttl^^*/U«FW«-C*> 

-yx (iT) ^gflfffy (iT) -CifcS. 
[0 0 3 0] ro*frfc:*5^-c. SSWatSfSWtwW 

y (kT) x (i 

[0032] rr-e»2^j;5ffisffiHliSfcfl:o»*« 

IBBB*f4l2l4»c:^-j-3ta<"Cfc9 % r^)B4«)>fy^ 

[003 3] C 0>>f ^/<^^J6**SIh!» 2 4 <fc 9 <Z)*B 
S«IBH«Sr«OI!«*30g*2 8f2:«|&U ^<o®Mm 

^UT^ti^rR (f) £-T5o ^^>R (f) d^taS^-f 

E (f) = 1/R (f) 

[0 0 3 4] r<oiS!7-f^<Dea4*tt*r7-9 3ii9* 
Z7-<A^ 2 1©^*//«»C 0 , C x , C 2 **"C n cO 

[0035] 

[003 6] w CO [g] 2 #!j£)Rlf££rl2] 3(D7n— f-^— h 
^^U-ClftPJ-rSo WJ^V^gfi/7^ 1 a, 

a bT?g«fc;**— hLfcirtfcttu ^■ff^^-^^ 



[0 0 2 7] Sfc-f W^U^JCESJtSlHlB 2 4 fdffd^ 

3 0 r«>*f ^^/^*&«*S3eilIK 2 4t£*5VvC. cos 
m{f^-CO^{f^-^^^f^Wif^V-V (SYN 

[0 0 2 8] 
»21 

T) • y [ (i+k) T] 

£>9. G SM*Stfc^5 8lW^fflfi*/^ - ^<Z>1 

» (^5c^M) -cfcofc***^ ^.mm^comm 

[0 0 3 1] 

T) • k [ (k-i> T] 

[0 0 3 7] j9clC«[JM!««:*[mtt2 8KlJ:0IE*^**t 
5) . rttfcj: t^^fcMR (f) frt>mz7 4fr9(D&M 

[0 0 3 8] I ^7 ©fel^^7- U xf^ 
U 7>f^«3BtK3eisIBS2 7^lT«{k8S:»*t 

-rs Ut^^s 8) o 

[0 0 3 9] ft^*fl*t LT(0 h 7 y^/<-t^7^ 
;^2K0H}Mf^t5 (^7y/S9) Q r<7) h7 
30 y^/^f/l/7-< /^2i «>S!if^att»iai3felH!» 2 6 
iCth7^/^f;U7^;V^ 2 1 ^ffi^{f^§-£[^{# 

Ic^oT. ^(O h 7 /V-7 ^ 2 1 CO ^ y / 

&MC 0 , c t , C 2 -•••C n SrMH"* (^^S 
11, S12). »»*Bfft«,t5**v^*K:»4±» 

[0 0 4 0] ^fc^^^vrte, 
40 a&tfl bG>eiMSHfc*l 1 aft^l 1 bfC#£>*U55fc 
* <0»-fb»i6 e Sr«b»aM5JSIlI» 1 2 Kffc*& U w(7) 

*<k»3&*J3£lsI» l 2 fcT*Kfc»3£e #/hSv^«WrS 
ixfc*©*«^9>'^a»«HI«<Ottl/J* : 3 L 2 4 K# 

[0041] i (Dmn±^(Dtu<^my f ^^^ L i 

a*t;ib«)gi»ft»lla, 1 1 b©*ffc»aEeSr 
50 2S-e# **JSJEd 5 fc5o 



[0 0 4 2] *fcH6—Hl 3tt*«5W©«l^>l5JK««: 
7^1 aWl b£l£*t£ 0 

[0 0 4 3] r^li^vf 1 a&tfl bte. Hi 5 
M^PI^Sf^7^7t2a, 2 b itij§&[e]S§ 3 

a, 3b^0K4a, 4b, cf>HJ3ftlH]ft 6 a , 6 

b, J£££fEl&7a, 7b^tU *afcSSH&»lHlK 5 . 

[0044] *WJC*3V^Ttt, COttttlsItt7 a&{/7 
b <£>f£>* (DmJim^Z V# tf^>fbl§ 13a 1 3 bid 
#J&U ^ITWbSl 3 aMl 3 bOffl*«JC 

[0 0 4 5] r^e^tf^fcgil 3 a&£*l 3biU 

##jf £§G 3 4 icews-r*. 

[0046] ^(DmUX'Um ZtltiG S M^<DSife^ 
(&»*) ^OiIfg^^/M2ll5 A&tf 

^**-T5WI»!«*^^ — >- (SYNC** — >) 

mztixmbtix<zw* r.©ejS6K«ptt*3e«3 4 

[0 0 4 7] rOGSM^t&CliGMSK 

[0 0 4 8] CLOGSM^fC&Vvrtt:. WJH«»'** 
[0 04 9] 4\ ^-r^/H^^/}0^^!ll4-C^^tt 

%%kftfr-x&fflmtvxm*)±\fz>z.k\c'tz> mm 
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[0 0 5 0] 
[*4] 

+ k 

y i = S h ft • x i-n 

n- -k 

10 [oo5i] m4\c&<>xmMin^7 f -?nictti&-tz>. 

[0 0 5 2] «^I^S#tiI^ 3 4 OTf/i- 

[0053] fttccoop^ft^-^Sis^P^ft^* 

[0 0 5 4] 
20 [*5] 

■+ m 

r j=E x ii * y i»+ j 

u= — L 

[0 0 5 5] jfcKlClOttaialBBBftr j ^ft^tt&JB^ 

[0 0 5 6] rco^-^v^yi-v-^^^^^tS^bfc^ 
:<D^19 CO— «Mb & A* W 

[0057] ^<omi ocoxokc^^ti-^t^tm 

»**=4 
fff*fb*r = 1/1 

[0 0 5 8] Z<D£ o {c^Mk^tiWrSlc&mZtiZ 

[0 0 5 9] 
[»6] 
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G = S h. <T B+l > 

= h-i <To> +h 0 <Ti> +h + t <T a ) + h + * <T 3 > 



[00601 r^gllO {C^-r^ill^^ffi^^/^^^^ 
^•To roHl 1 Si tc#J$1-S3:Sc3=<o 10 

^tt <+i> <h <-l> knmfrbZW. 

ji-t^tiHatKLtaf-rr t £-r5o is^aut? 

v^jtf/u <-l> 3&SA*S*ufc»-&U:«tSa|-e. *^tS 
«A*W*/w (+l> d«AA*ttfc»&^«:aaR"X?^ 

[0061] -^7^^ y^w-jna»3 2«ca 

[0 06 2]^^A^D 7 Ft (k) t^tf 
Why y^ttft^tftHJSnS, 
[0 0 6 3] 

[£5c7] b (k, Si -S n ) = | Y k -G k | 

[0 0 6 4] ^<D^7^^ h V y^W»|sl!8 3 2 ^ 
fcJx5:/7>'^-> hP y^SrACS (Add Compare Sele 
ct) tU£&3 5l£m$&~fZ> 0 r©ACSlHlB"3 5f4. 

3 6ldBtk$*VCV'>&l WA^ny MJ©/^^ h!/ 

#»0^(i:*5tt5^9>^ hy y^«r*»Lfc«T? 
fc*. 40 

[0 0 6 5] ZL<OKCSm&3 5©UWj«-*«:jSBflSlsI 
S3 7^LT/^/ hy jy^Rttlaltta 6lC«l&i-5 

B3 8i:ffiBt5 g 

[0 0 6 6] r(Oft*^3»aig»3 8ii*/jM*v*;*y 
[0 0 6 7] r^>tr^tr«Wk38Sr«*rs»a«ix h 50 



[0 0 6 8] 

P (k-1. Si) :^Unyht (k-1) 

P (k-1, Sj ) : ^A^ny h t (k-1) tr*3 

* hy y* 

b (k, Si -^S n ) : ^ J^a y h t (k) fclSSl* 

h y 

b (k, Sj ->S n ) :^^oyht (k) tC*5V^ 

h y y^ 

[0 0 6 9] 

M (k-1, Si ) : ^-YA^nj/ ht (k-1) 

;*^y 

M (k-1, Sj ) : M^oy h t (k-1) 

^y 

<~1> , <+l> :MA7Dyht (k) IC*5V^ 
P (k, S n ) i^^Dyht (k) lC*3V^:RB 

M (k. S n ) :.^^A^ns/ht ( k ) iC&V vcRH 
[0 0 7 0] MSIrki:t5^s *tt£3Sf*2 

^l^fc** tf*ft;»G>y''ta y ^«jft(©*|CjEaftlHlH3 
7S:K*tT. hy y^lEtg[Uii&3 6©a««r«6> 

U * hy y^»»«?^*5it5d— ^-^n — 

[0071] i^jE^b<ofl»»ft«ia4: urr±. *-f 

h y y^©*/h«&«fflU*»C^©1t*:#^^y 

h y y ^ss&^bJSjiLi-sftka^ff&fctbSo r^j: ?*c 

[0 0 7 2] #^>f^ny hJCfeV^ *#«S»)^ 

t^<o^^»*-t-*^^^ h y ^ ^ 
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[0 07 3] |12 ^ *r ]) -OIR^ L*»fcf4-t 

^^htfj: (-1) s "HLL" COgSS^— y hTIi 
(+1) k&V, BTPI«K:**«. 

[0074] »**u£T?f±*/ho^^7« h y y vm.*^ 
[0075] z o tr ^ tf wb»o«*fca<o«E*tSria s 

TtHfL (^f^S2) ^-rv^/v^^^^rti^ 

-f-s c^s^s 3) . h y y ^fnna 

&3 2YX^>^^ h y y#0>Vr&$:ff\t* {*tv-?& 
4) . fe^TNtiO^f- hfcoiNTH-afSrBBtt-t-S 
(^t^S5) . 

[0 0 7 6] WCl^^AXOy hM^T- h-ICO 
TKvx^y hy y^ffi«[HlK3 6lCia«S*Lfc^ 
b y ^£;*^>:/S4T*th^Lfc^:^;* YVy? 

[0 0 7 71 ^|:xf7/S9m l^/fA^Pj/b 
hiT(7)^t-— h- 2 COT Kt^<£>i£^£:tTV\ r^^U 
fcTK^iO^^ by y^E«HB3 6tC|B«S*xfc 
hy ?^frR3>.&* (^^S l 0) . ^<Ds< 

hy^^^^fy/s4t?ttf Uc/7>f-^ hy 

y^fcACS[Bj»3 5-CJD#U- r <Djto3*ffl**r 
^P2fCte#rT£ U7^S11) D 
[00 7 8] ft}i:^ACS0^3 5'C > r<^U*^^ 

p imp 2<D&ftffim<DttmRxfi j £i'* v<Dmw*n 

^ (^fy^S 12, S 1 3) % hffi&titfj 

l Ur^ysi4) . rcoiir^^^ hy y^Etaisi 

&3 6£H£rr£ (^fy/S 1 5) ^K^^^y 
3 9«e*r-rs (^s^S 16) e 
[0 0 7 9] ±3* Lfc^^y^S 5*^xfy/S 1 6 
*TfO«.3SSr, «*«2 k - 1 ^tlftDjg-r Ux^S 
l 7) 0 K±o*aadS|lTLfca. **^<^»USlHlB3 

b (^f^/Sl8) v S&i:^^ K y y^o*/HS 



mm&ft? (^-r-y^s i 9) „ 

[0 0 8 0] lRV^T**^^ttaiBK3 8tCj:o.T*± 

y 3 9©rt«*a-g-'7*— ^turtayj-^a c^s^s 

2 1) o 

[0 0 8 1] £^wc*s^~m. rcogft/y^f-i 

aMl b<Otf^lf*itaSl 3 afttfl 3 bfc#£>tb£ 

io ftjt^^^iwsufcsw^^^^^^^^ai* 

{S-g-fr-fe ^ ^IeI£& 8 (CTir h bT tb**-? 1 0 ic 
[0 0 8 2] ncod 6 (Dffl^£th&, W&oZtfe-??^ 

So 

[008 3] *fcH 1 4 r**«WOffi03gteOT*^r. 
20 ;:<DHl 4W^o#RWt-«JC. ::<Z>IH 1 4 ^^T, 
Hi, HI 5*c»JCi-sa5»Jc:rt:ra— fflF^-SrW-f. r.co 

Mlb£rKi*S 0 
[0 0 8 4] ^cO^rff^^V^l aMl b f±IS 1 5 #J 

**s«ffl7yft2a, 2b, mm&mR 

3 a, 3 b, i8^@8.4a, 4 b. 4>mjlift'[BlB 6 a t 

6 b . ^SlHl^ 7a, 7b^U *SK:«»3SaiilK- 
5^UT^^ C 4fc«»@B7 a at/ 7 bW*^<DHU 

30 [0 0 8 5] *WfJ:*5V>-Ctt, ^(7>^[ElS§7 aM7 
b(D*>«rOm^ft^^^7-«lffiIiJBl 5 aMl 
5 b^^^L, -c03H^-^ffl[H]^l 5 aMl 5 

^Hl@l 5 aMl 5 b t tttti^^a*^7- 
[0 0 8 6] r<^)X7- tftfflBKl 5 a2Stt/l 5 b 

40 ^JtSmg&i 6 offlAlc-rK 9 Wt^i 4SS«^7 

[0 0 8 7] r«)BI 1 4W^*5V^Tf*»0*iS*/hOS 
[0 0 8 8] _h^|^S0iJ(C*5^-C^§:ft^7V^ 

2ffiKftfc^Jtco^^-<yh^. r.co^^^>^^^ 
3 Jb^emjcS b_b^[^«Jc^:it S J: o K LT t a v ^ 
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5o 

[Hill b UJJ *^a&^i~*ftEI"e*>3- 

[11 2] tr^f»k»<0»3ffi3.= s' h«r^-t"*H"e& 

[113] ^ bV y?<Dib&b±%l&*)'<x : &w-t»m 

[El 1 4 ] *«Woffi©Hlfi««r^'rfllfiRHT*>S. 
[Hi 5] ft**)*^'*- V^£ff«0>0yt*^*/«H 

1 a , lb Sft>^7>^ 
7a, 7 b ft&lEl& 
8 irU^(n]g& 

l 0 tH^rtS*- 

11a, lib gfM$4b8 

1 2 *ft:»iSW^lHjB 

13 a. 13b lf^tr*<fc» 

1 4 *KJtKlEiB 



IB4] 





4 vWJX.J&S 


SYNC 










(*•>*• V**- 






(xty) 




(x) 


<y> 


-15 
-14 
-13 
-12 
-11 
-10 
-9 






-0-80000 


-0.08077 


-0.03846 






-0.80000 


0.03846 


-0.07692 




-1.00000 


-0.20000 


-0.08077 


-0.03846 




.1.00000 


^1.80000 


-0.02308 


0.0 




1.00000 
-1.00000 


-0.10000 
-0.50000 


0.04231 
-0.30769 


-0.03846 
0.0 




-1.00000 


-1.50000 


0.19615 


0.11538 


-8 
-7 




1.00000 


1.50000 


-0.38462 


-0.38462 




-1.00000 


-0.50000 


0.11923 


0.11538 


-6 




1.00000 


-2.10000 


-0.17692 


0.0 


-5 




1.00000 


-0.10000 


0.08846 


-0.03846 
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